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Propagation Equation for Cosmic Rays

Y(r, p, 1) 0 o 1
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ot = q(r,p) +V - (D2 Vtp — V§) + 7 Dppa_ )
p PP
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p Tr diffusion
convection velocity field that corresponds to coefficient in the
galactic wind and it has a cylindrical symmetry, impulse space,
as the geometry of the galaxy. It's z-component quasi-linear MHD:
is the only one different from zero and increases ( D, ’UA)
linearly with the distance from the galactic plane | cc tarm: fragmentation Dy ’
diffusion coefficient is function of rigidity loss term: radioactive decay
- ") . o
— BD() (,0/ 100) primary spectra injection mil}ax
. . =7
implemented in Galprop ( Strong & dq (p)/ dp o< P

Moskalenko, available on the Web) [astro-ph/0502406]
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An extra-component with injection index = 1.5 and
an exponential cutoff at 1 TeV gives a good fit of all
datasets!
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The TS93 and CAPRICE silicon-tungsten imaging calorimeter.
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The GILDA mission: a new technique for a gamma-ray telescope
in the energy range 20 MeV-100 GeV
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Abstract

In this article a new technique for the realization of a high energy gamma-ray telescope is presented, based on the
adoption of silicon strip detectors and lead scintillating fibers. The simulated performances of such an instrument (GILDA)

are significatively better than those of EGRET, the last successful experiment of a high energy gamma-ray telescope,
launched on the CGRO satellite, though having less volume and weight.
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Fermi launch 11 June 2008
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Fermi LAT Coll. in preparation
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Counts Spectra of the model components Residuals: (Exp.Data- Model)/Model
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This model contains a Navarro-Frank-White DM component,
annihilating in b-anti b, with mass = 40 GeV;
No structure left in the residuals at 1.5-6 GeV
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> dSphs are ’rhep- most DM dommaTed sys‘rems known inthe

Universe with very high M/L ratios (M/L ~ 10t 2000).
> Many of them (at least 6) closer than 100 kpc to the GC (e.g.

Draco, Umi, Sagittarius and new SDSS dwarfs).

> SDSS [only # of the sky covered] already double the number of
dSphs these last years

> Most of them are expected to be free from any other
astrophysical'gaémma source.

v Low content in gas and dust.
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Muon-Antimuon final state
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= = EGRET (Sreekumar et al. 1997) — 1.2 Tev upu—
1072Fl s + EGRET (Strong et al. 2004) —— 200 GeV bb ;
[| = e Fermi (Abdo et al. 2009) —— 180 GeV ~v
= [ — — —//—, with energy disp.
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Gamma ray line generated by the Green-Schwarz

R mechanism
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Search for Spectral Gamma Lines
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Conclusion

= PAMELA has been in orbit and studying cosmic rays for ~42 months.
10° triggers registered and >18 TB of data has been down-linked.

" Antiproton-to-proton flux ratio and antiproton energy spectrum
~100 MeV - ~200 GeV) show no significant deviations
rom secondary production expectations.

® High energy positron fraction (>10 GeV) increases significantly
and unexpectedly!) with energy. Primary source?

ata at higher energies might help to resolve origin of rise
spillover limit ~300 GeV).

® e spectrum up to ~200 GeV shows spectral features that may point to
dditional components. Analysis is ongoing to increase the statistics and
xpand the measurement of the e spectrum up to ~500 GeV and e*
pectrum up to ~300 GeV (all electrum (e + e*) spectrum up to ~1 TV).

®" Furthemore:

* PAMELA is going to provide measurements on elemental spectra and low mass isotopes with an
unprecedented statistical precision and is helping to improve the understanding of particle propagation
in the interstellar medium

* PAMELA is able to measure the high energy tail of solar particles.

* PAMELA is going to set a new lower limit for finding Antihelium.
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Comparison of High-Energy Electron Missions

W Upper Energy Collecting Power Calorimeter Thickness | Energy Resolution
TeV m’sr Xo %

CALET < 3 (over 100 GeV)

PAMELA | 0.25 (spectrometer) 0.0022 5.5 (300 GeV)
2 (calorimeter) 0.04 16.3 12 (300 GeV)
16 (1TeV)
0.7 (700 GeV) 16 (700 GeV)
AMS-02 | 0. 66 (spectrometer)
1 (calorimeter) 0.06 (1 00 GeV) < 3 (over 100 GeV)
< (. 04 (1 TeV)
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